REMARKS 

This is in response to the Office Action dated April 20, 2004. In view of the 
foregoing amendments and following representations, reconsideration is respectfully 
requested. 

By the above amendment, original claims 1-2 have been cancelled and replaced 
with new claims 3-15. Accordingly, claims 3-15 are currently pending in the present 
application. 

On page 2 of the Office Action, the disclosure is objected to based on a 
number of informalities. Accordingly, the specification and abstract have been reviewed 
and revised in order to make a number of clarifying and other editorial amendments. Note 
that each of the informalities identified by the Examiner on page 2 of the Office Action has 
been addressed in the revision of the specification. Due to the nature of the revision 
involved, the changes are presented in a substitute specification and abstract. No new 
matter has been added. Enclosed is a tnarked-up" copy of the original specification and 
abstract to show the changes that have been incorporated into the substitute specification 
and abstract. The enclosed copy is entitled "Version with Markings to Show Changes 
Made ." 

Next, on page 3 of the Office Action, original claims 1 and 2 are rejected under 35 
U.S.C. §1 03(a) as being unpatentable over Larson et al. (USPN 4,901 ,61 0) in view of Lucy 
(Des. 409,060). It is submitted that the present invention, as embodied by the newly 
presented claims, now clearly patentably distinguishes over the applied prior art references 
for the following reasons. 

The present invention, as embodied by new independent claim 3, requires, inter alia, 
a main shaft formed of first and second divided bodies and a torsion member inserted in 
the first and second divided bodies. Note that the claim requires that the first and second 
divided bodies are capable of being rotated relative to one another during operation of the 
wrench. 
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Larson discloses a screw driver 10 including a drive shaft 11 and a torque 
releasable clutch 17 on an end portion of the drive shaft 1 1 . About the shaft 1 1 is a tubular 
housing formed of a barrel 18 and a tubular spindle 20, which is telescopically shiftable 
within an opposite end portion of the barrel 18. Note that the spindle is threadedly 
engaged within the barrel 1 8. Turning the spindle 20 causes a corresponding increase or 
decrease in the thrust value of spring 25. Also, in any rotary adjusted position, the spindle 
20 is locked against movement relative to the barrel 18 by means of lock means 57 which 
is engaged in sockets 58. 

The Larson mechanism provides dual torque release load value adjustments. 
Clearly, there is nothing in the Larson device that corresponds to the claimed first and 
second divided bodies, or the claimed torsion member, which is inserted within the first and 
second divided bodies. 

Further, in the explanation of the rejection, the Examiner states that Larson 
discloses "torque display means for displaying a torque produced in accordance with the 
degree of twist of the torsion member". It is not clear what the Examiner considers to be 
the torque display means in Larson, however, the torque adjustment devices in Larson are 
set prior to operating the device, and thus do not indicate torque produced in accordance 
with the degree of twist of a torsion member. In the event that the Examiner decides to 
again apply the Larson reference, then the Examiner is requested to specifically identify the 
structure in Larson that corresponds to the claimed torsion member. 

With respect to independent claim 1 1 , the above distinctions are included as well as 
a torque display device which requires a scale, a pointer, a ring shape member, and a 
friction pointer provided on the first and second divided bodies at specific locations thereof. 
It is submitted that the Larson device does not disclose any structure that corresponds to 
the claimed torque display device. 

Lucy is applied in combination with the Larson reference in order to teach an 
operating handle. However, the Lucy device does not disclose or suggest the claimed 
features that are omitted in the Larson device as demonstrated above. Accordingly, it is 
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submitted that the present invention, as defined in new claims 3-15, is clearly patentable 
over the prior art of record. 

In view of the above, it is submitted that the present application is now clearly in 
condition for allowance. The Examiner therefore is requested to pass this case to 
issue. 

In the event that the Examiner has any comments or suggestions of a nature 
necessary to place this case in condition for allowance, then the Examiner is requested 
to contact Applicant's undersigned attorney by telephone to promptly resolve any 
remaining matters. 



MSH/kjf 

Washington, D.C. 20006-1021 
Telephone (202) 721-8200 
Facsimile (202) 721-8250 
August 20, 2004 



Respectfully submitted, 



Tatsuya AM AM I 




Michael S. Huppert 
Registration No. 40,268 
Attorney for Applicant 
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WRENCH 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a wrench used for 
attaching and detaching, for example, a screw for fixing an 
automobile wheel. 

2. Description of the Related Art 

A cross limb wrench has been used for attaching and 
detaching a screw for fixing an automobile wheel, as 
disclosed in Japanese Unexamined Utility Model Registration 
Application Publication No. 51-74299. 

The cross limb wrench includes a main shaft having a 
working portion such as a socket attached at the top thereof, 
which is fitted onto the head of a screw, and an operating 
handle disposed so as to perpendicularly intersect with the 
middle of the main shaft. " In the case where the screw is to 
be fastened, when the working portion is set placed on the 
screw head and a turning force is then applied on the 
operating handle by one hand while the rear of the main 
shaft is lightly supported by the other hand, the main shaft 
is continuously turned with the inertia force of the 
operating handle so that the screw is quickly sent to its 
seating position. 

Although the screw is fastened with up to a 
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predetermined torque for the last time, when the screw is 
further fastened by still using the cross limb wrench, a 
torque of the cross limb wrench applied on the screw varies, 
thereby causing a risk that the screw irs — will be excessively 
5 fastened and consequently twisted off. 

Conventionally, in order to avoid the above risk, when 
the screw is quickly sent to its seating position with the 
cross limb wrench as mention above, the cross limb wrench is 
replaced with a torque wrench having a screw-driver shape as 

10 disclosed in Japanese Examined Utility Model Registration 

Application Publication No, 39-12785 or an L-shape, and the 
screw is then fastened with up to the predetermined torque. 

Unfortunately, this method has problems in a because of 
the troublesome work for of exchanging one wrench with 

15 another and 4r^ — the necessity of an additional storing place 
and cost for one of two kinds of wrenches required to be 
prepared . 

SUMMARY OF THE INVENTION 

20 In view of the above-described problems, the present 

invention has been made. Accordingly, it is an object of 
the present invention to provide a wrench only with which a 
screw is quickly sent to its seating position and is then 
fastened with up to a predetermined torque. 

25 In order to achieve the above object, a wrench 
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according to the present invention includes a main shaft 
having a working portion provided at the top thereof; a 
torsion member having an elastic restoring force against 
torsion about the axis of the main shaft; at least one 
5 operating handle disposed so as to intersect with the middle 
of the main shaft; and torque display means for displaying a 
torque produced in accordance with the degree of twist of 
the torsion member with respect to the reference point of 
the same. The main shaft is dividable into two divided 

10 bodies in the axial direction thereof, and the two divided 
bodies are connected to each other, having the torsion 
member interposed therebetween, so as to be turnable 
relative to each other about the axis of the main shaft. 

Since the wrench according to the present invention has 

15 the above structure, a screw can be quickly sent to its 
seating position and is also fastened with up to a 
predetermined torque with such a single wrench. As a result, 
a troublesome work for exchanging one wrench with another is 
eliminated, thereby improving the workability of an operator, 

20 and also the operator suffices to purchase only a single 

kind of tools, thereby reducing a cost and a storing place 
for the tools. 

The wrench according to the present invention may 
further include turn-regulating means for regulating a 

25 relative turning angle between the two divided bodies. 
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When the wrench has the above-mentioned structure, the 
torsion member does not experience an excessive torsion and 
is accordingly prevented from damage. 

Although the torsion member has no limitation about 
5 regarding its shape as long as it has an elastic restoring 
force against torsion about the axis of the main ohaf t, 
cxamplco shaft. Examples of the shape include a rod-shape, a 
plate shape, a coil spring shape, and a cylindrical shape. 

Also, the torsion member may be accommodated in the 
10 main shaft or exposed to the outside of the same. 

In addition, when the torsion member has a cylindrical 
shape such as a coil spring, the main shaft may have a 
double structure formed by a core which is inserted into the 
torsion member and a cylindrical cover which covers the 
15 torsion member from outside. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of a wrench according to a 
first embodiment of the present invention; 
20 Fig. 2 is an elevation view, partly a cutaway view in 

section, of the wrench shown in Fig. 1; 

Fig. 3 is a longitudinal view partly in section of a 
connecting part between first and second divided bodies of 
the wrench shown in Fig. 1; 
25 Fig. 4 is a sectional view of the wrench taken along 
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the line X-X indicated in Fig. 3; and 

Figs. 5A and 5B are perspective views of wrenches 
according to second and third embodiments of the present 
invention . 

5 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention will be 
described in detail with reference to the accompanying 
drawings . 

10 Figs. 1 to 4 illustrate a wrench A according to a first 

embodiment of the present invention. 

As shown in Figs. 1 and 2, the wrench A includes a 
torsion member 1, a main shaft 2, two handles 3 serving as 
operating handles , and torque display means 7. 

15 The torsion member 1 is composed of a gene rally - used 

known spring (and generally-used) m aterial or the like and 
has a rod shape. Also, the torsion member 1 includes a 
twist portion 11 and fixing portions 12 formed at both ends 
of the twist portion 11 and having a greater diameter than 

20 that of the twist portion Hry — aftd — 11. The torsion member has 
an elastic restoring force against torsion about its axis. 

The main shaft 2 includes a first divided body 4 and a 
second divided body 5 fixed to the first divided body 4 so 
as to be rotatable about its axis. 

25 The first divided body 4 includes a main portion 41, a 
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socket-attaching member 42 serving as a working portion onto 
which a socket (not shown) is detachably attached, and a 
receiving member 43. 

The main portion 41 has a cylindrical shape having an 
5 inner diameter substantially the same as the diameter of the 
fixing portions 12 of the torsion member 1; the socket- 
attaching member 42 fixed at one end thereof; and two 
projections 44 symmetrically formed at the other end thereof, 
serving as a part of turn-regulating means. Also, the main 

10 portion 41 has a part (a lower part when viewed in Figs. 2 
and 3) of the torsion member 1 inserted therein; and one of 
the fixing portions 12 of the torsion member 1 is fixed 
thereto in the vicinity of the socket-attaching member 42 
with a grooved pin 13. 

15 The receiving member 43 includes a cylindrical portion 

43a and a flange 43b extending out from the middle of the 
cylindrical portion 43a with respect to the axial direction 
thereof . 

The cylindrical portion 43a is fitted onto the main 
20 portion 41, a part of the cylindrical portion 43a extending 
from the flange 43b towards the socket-attaching member 42 
is fixed to the main portion 41 with fixing screws 61, and 
the other part of the cylindrical portion 43a extending from 
the flange 43b towards the second divided body 5 has a ring- 
25 shaped member 47 rotatably fitted thereonto. The ring- 
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shaped member 47 is supported on a surface, facing the 
second divided body 5, of the flange 43b with a retaining 
ring 46. 

As shown in Fig. 2, one end of the socket-attaching 
5 member 42 is inserted into one end of the main portion 41 

and fixed to the main portion 41 with another grooved pin 13. 

The second divided body 5 includes a main portion 51, a 
handle-fixing portion 52, and a cylindrical member 53. 

As shown in Figs. 3 and 4, the main portion 51 has a 

10 cylindrical shape having an inner diameter substantially the 
same as the diameter of the fixing portions 12 of the 
torsion member 1; two cuts 54 symmetrically formed at one 
end thereof, serving as the remaining part of the turn- 
regulating means, into which the projections 44 of the main 

15 portion 41 of the first divided body 4 are freely fitted; 

the remaining part (an upper part when viewed in Figs. 2 and 
3) of the torsion member 1 inserted therein; and the other 
fixing portion 12 of the torsion member 1 fixed thereto with 
another grooved pin 13. 

20 The two cuts 54 have the corresponding projections 44 

inserted therein. Also, in a state in which torsion is not 
applied on the torsion member 1, the two cuts 54 are 
symmetrically disposed such that one wall of each cut 54 
facing toward the screw-loosening direction (the direction 

25 of arrow Z indicated in Fig. 4) lies in contact with one 
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wall of the corresponding projection 44, and also the other 
wall of the cut 54 facing toward the screw-fastening 
direction (the direction of arrow Y indicated in Fig. 4) and 
the other wall of the projection 44 have a clearance S 
5 formed therebetween. 

Each clearance S is formed so as to have a size such 
that, even when the twist portion 11 of the torsion member 1 
is twisted, the wall of the cut 54 facing toward the screw- 
fastening direction comes into contact with the other wall 
10 of the corresponding projection 44 at a twisted position of 
the torsion member 1 where an excessive torque is not 
exerted thereon . 

The handle-fixing portion 52 includes a cylindrical 
portion 52a, two handle-engaging portions 52b, and a skirt 
15 portion 52c. 

The cylindrical portion 52a is fitted onto the main 
portion 51 and is fixed thereto with fixing screws 62. 

The two handle-engaging portions 52b symmetrically 
extend out from the wall of the cylindrical portion 52a and 
20 have corresponding handle-engaging holes 52d perforated 

therein, and one end of each of the cylindrical handles 3 
having the same length as each other is firmly fitted into 
the corresponding handle-engaging hole 52d. 

The skirt portion 52c has a ring shape having 
25 substantially the same outer diameter as that of the flange 
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43b, extends extending out from a surface of the handle- 
fixing portion 52 facing toward the first divided body 4, 
and covers the retaining ring 4 6 so as to be invisible from 
outside . 

5 The cylindrical member 53 is freely fitted onto the 

main portion 51 so as to be rotatable around the main 
portion 51 while its movement along the axial direction of 
the main portion 51 is regulated with retaining rings 53a 
and 53b. 

10 The torque display means 7 includes scales 71, pointers 

72, and friction pointers 73. 

In order to visually check the degree of torsion of the 

torsion member 1, the scales 71 are symmetrically disposed 

on the outer circumferential surface of the flange 43b while 
15 being displaced by 180 degrees with respect to each other, 

although only one of the scales 71 is illustrated in the 

figure. 

The end of each pointer 72 is fixed to the wall of the 
handle-fixing portion 52, displaced by about 90 degrees 
20 relative to the handle-engaging portions 52b so that its 
needlepoint points to a position indicating zero on the 
corresponding scale 71 in a state in which a torque is not 
exerted on the torsion member 1. 

The friction pointers 73 are fixed on the outer 
25 circumferential surface of the ring-shaped member 47 and 
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turn around the cylindrical portion 43a together with the 
ring-shaped member 47. 

Usage of the wrench A will be described in detail. 
When a screw (not shown) is to be f ast c n c d, — fastened; a 
5 socket (not shown) , which is compatible to the screw^ is 
first attached to the socket-attaching member 42. 

The When the socket has the screw inserted thereinto, 
therein, the cylindrical member 53 is held by one hand, one 
of the handles 3 has a turning force applied thereon by the 
10 other hand in the screw-fastening direction (the direction 
of arrow Y indicated in Fig. 4), and the main shaft 2 is 
continuously turned with the inertia force of the handle 3 
so that the screw is quickly sent to its seating position. 
When the screw is sent to its seating position, the 
15 friction pointers 73 are kept in almost contact with the 

corresponding pointers 72, both handles 3 are held by both 
hands, the second divided body 5 is turned relative to the 
first divided body 4 until the needle point of each pointer 
72 reaches a predetermined position on the corresponding 
20 scale 71 while the needlepoint of one of the pointers 72 is 
being observed, and the screw is thus fastened. 

In other words, since the main shaft 2 is dividable 
into the first and second divided bodies 4 and 5, and also 
the first and second divided bodies 4 and 5 are connected 
25 with the torsion member 1, the twist portion 11 of the 
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torsion member 1 is twisted so as to turn the second divided 
body 5 relative to the first divided body 4 in the fastening 
direction. Thus, the screw is fastened with a torque 
corresponding to an elastic restoring force generated in 
5 accordance with the degree of torsion of the torsion member 
1, corresponding to a position on the scale 71 pointed by 
the needlepoint of the corresponding pointer 72. Also, 
since the ring-shaped member 47 is rotatable with respect to 
the cylindrical portion 43a, when each pointer 72 turns 
10 together with the second divided body 5, the corresponding 
friction pointer 73 is pushed by the pointer 72 so as to 
move to the same position as that of the needlepoint of the 
pointer 72 . 

When the screw is completely fastened, the forces 
15 exerted on the handles 3 are eased. When the forces exerted 
on the handles 3 are eased, the second divided body 5 is 
returned to its original unfastened state with an elastic 
restoring force of the torsion member 1. Each pointer 72 
are also returned to its original unfastened state while 
20 leaving the corresponding fiction pointer 73 at a position 

on the corresponding scale 71, indicating the maximum torque 
exerted at the time of fastening. 

When a screw is to be loosened, in the same fashion as 
with a normal wrench, the socket has the screw inserted 
25 therein, the handles 3 are held by both hands, and the main 
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shaft 2 is turned in the screw-loosening direction (the 
direction of arrow Z indicated in Fig. 4) . When the screw 
is loosened to a certain extent, by holding the cylindrical 
member 53 by one hand and by applying a turning force on one 
5 of the handles 3 by the other hand in the screw-loosening 
direction, the main shaft 2 is continuously turned with the 
inertia force of the handle 3 so that the screw is quickly 
loosened . 

As described above, with this wrench A, a screw can be 

10 quickly sent to its seating position in the same fashion as 
with a known cross limb wrench, and also the screw can be 
fastened with up to a predetermined torque without replacing 
this wrench with another torque wrench. 

Also, since the walls of the cuts 54 facing toward the 

15 screw-loosening direction lie in contact with the walls of 
the corresponding projections 44 in an unloaded state, that 
is, in a state in which the torsion member 1 is not twisted, 
a force exerted on one of the handles 3 is directly exerted 
from the walls of the cuts 54 of the second divided body 5 

20 to the walls of the corresponding projections 44. That is, 
when a screw is. to be loosened, the force is directly 
transmitted from the second divided body 5 to the first 
divided body 4 without exerting a torsional -force on the 
torsion member 1. As a result, even when the screw is 

25 firmly fastened, the torsion member 1 does not experience an 
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excessive torque and is not hence damaged. 

In addition, when a screw is to be fastened, even when 
the twist portion 11 of the torsion member 1 is twisted, 
since the clearances S are formed so as to have a size such 
5 that the walls of the cuts 54 facing toward the fastening 
direction come into contact with the other walls of the 
corresponding projections 44 at respective positions where 
an excessive torque is not exerted on the torsion member 1, 
the walls of the cuts 54 facing towards the fastening 

10 direction are received by the walls of the corresponding 

projections 44 facing toward the fastened direction before 
an excessive torque is exerted on the torsion member 1, and 
a force is directly transmitted from the second divided body 
5 to the first divided body 4. As a result, the torsion 

15 member 1 does not experience an excessive torque and is not 
hence damaged. 

Also, since the cylindrical member 53 is rotatably 
fitted onto the top of the main portion 51 of the second 
divided body 5, when the cylindrical member 53 is held by 

20 one hand, the main shaft 2 is easily turned. 

In addition, since the friction pointers 73 are 
provided, after completion of fastening a screw, it can be 
checked whether the screw is fastened with a proper torque. 
Figs. 5A and 5B illustrate wrenches B and C according 

25 to second and third embodiments of the present invention. 
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The wrench B shown in Fig. 5A has the same structure as 
that of the wrench A except that a socket 9 serving as a 
working portion is integrally formed with the top of the 
first divided body 4 and that three handles 3a are formed so 
5 as to extend radially with respect to the main shaft 2 . 

Meanwhile, the wrench C shown in Fig. 5B has the same 
structure as that of the wrench A except that the socket 9 
serving as a working portion is integrally formed with the 
top of the first divided body 4 and that a ring-shaped 
10 handle 3b is substantially coaxially formed with the main 
shaft 2. 

Wrenches according to the present invention are not 
limited to those according to the foregoing embodiments. 
For example, although, in the foregoing embodiments, an 

15 exerted torque is read with a position on the scale pointed 
by the pointer 72, that is, the exerted torque is read by 
observing a twist angle of the torsion member 1, the exerted 
torque may be electrically displayed by bonding strain 
gauges or the like on the torsion member, or by disposing a 

20 non-contact magnetostrictive torque sensor (e.g., 

Torqueducer (trademark) made by Kubota Corporation) in a 
groove formed in the torsion member. 

Although the two handles 3 have the same strength as 
each other in the first embodiment, since the wrench is 

25 turned at a relatively low speed, their lengths may be 
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different from each other as long as the main shaft can be 
turned in a well-balanced manner. 

Also, although each handle 3 is firmly fitted into the 
corresponding handle-engaging hole 52d in the first 
5 embodiment, the handle 3 may be detachably fixed by a screw 
or the like, or may be fixed to the corresponding handle- 
fixing portion via a hinge so as to be foldable along the 
main shaft. 

In addition, although the cylindrical member 53 is 

10 freely fitted onto the main portion 51 in the foregoing 

embodiments, a bearing may be interposed therebetween. Also, 
the cylindrical member may be eliminated as long as the 
circumferential surface of the main portion is formed so as 
to be less frictional. 

15 Furthermore, although, in the foregoing embodiments, 

each clearance S is formed only between the wall of the cut 
54 facing toward the fastening direction and the other wall 
of the corresponding projection 44 in an unloaded state, two 
clearances may be formed so as to face both walls of each 

20 projection. With this structure, either of right and left 
hand screws can be fastened with up to a predetermined 
torque. Also, in addition to the clearances formed at both 
sides of the projection as mentioned above, when handles are 
provided not only at the side of the second divided body but 

25 also at the side of the first divided body, working portions 
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can be provided not only at the side of the first divided 
body but also at the side of the second divided body. Thus, 
for example, when sockets of the first and second divided 
bodies having different sizes from each other are set, upon 
5 completion of fastening a screw according to the above- 
described usage, another screw having a different diameter 
from that of the former screw can be fastened by turning the 
wrench upside down, holding the handle at the side of the 
first divided body, and performing the same operation as 
10 that applied to the former screw. 

Although the socket is attached to the corresponding 
working portion in each of the foregoing embodiments, a tip 
of a screw-driver may be fixed thereat. 
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ABSTRACT OF THE DISCLOSURE 

A wrench includes a main shaft having a working portion 
provided at the top thereof; a torsion member having an 
5 elastic restoring force against torsion about the axis of 

the main shaft; at least one operating handle disposed so as 
to intersect with the middle of the main shaft; and torque 
display means for displaying a torque produced in accordance 
with the degree of twist of the torsion member with respect 

10 to the reference point of the same. The main shaft is 

dividable into two divided bodies in the axial direction 
thereof, and the two divided bodies are connected to each 
other, — having the other. The torsion member is interposed 
therebetween, — between the divided bodies, go as — to be which 

15 are turnable relative to each other about the axis of the 

main shaft. With thio the wrench, a screw jrs— can be quickly 
sent to its seating position and irs— then fastened with up to 
a predetermined torque. 
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